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Abstract 



PROBLEM TO BE SOLVED: To complete the defrosting at a high defrosting power of a coolant for 
a short time, without using electric heaters. 

SOLUTION: The refrigerator having a high- and low-temp, side refrigeration cycles A, B. The high- 
temp, side refrigeration unit A is constituted to be capable f a reverse cycle operation. A defrosting 
bypass circuit 18 is provided for bypassing a gas coolant x from a prim, refrigerator compressor 5 
to the downstream of a prim, coolant pressure reducing mechanism 7 via a sec. refrigerant 
evaporator 12 in the reverse cycle operation. In the defrosting operation, the hot gas refrigerator x 
from the compressor 5 is fed to the evaporator 12 via are bypass circuit 18 to melt the frost on the 
evaporator 12, then evaporated by a sec. refrigerator condenser 6 acting as an evaporator and 
returned to the compressor 5. 
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c»#*i3 — (x) ^s.m-t ^b-^mms. 

(5) , — JUcftKE (x) **SS»E{b?-5— &?&«fflJ 

s (6) , —9n&m (x) *«E-r 

(7) *>£lF-lk$}M (x) SrSMSgftYbSttft— 
MMIUBftftS (8) Srfttttfi* (16) St^LTIS* 
^LTfc-SKfifll&attM^l' (A) fc, 
(y) 4~»c?&«tfflffiJB« (9) , ffiiZ-Aft; 

mmmsem (8) t©«^»c«to-»:}%«E (y) & 

f6*<fcr*~&#«UB*il8» (10), (y) 

vamj&fKE.wtm o i) *5 

(y) *JK»fcft4tf$— *JMiJH3K#HI (12) 
£££1? (1 7) S^LTIK*«l«LTfc*ffijBfflJ&l*-* 
(B) fcfefflxfcllTC^iSgS-CfeoT, fjgfii* 

g^i*^- •> h (a) *m.v 4 ? frMmtf^m^miR 

-tZttblz. m3ZmU.W&W.V -( 9 >l< (A) <DMV-< 

^;u3e^c*3v^xfjte-^«fflffiffi^ (5) ^e»nt 
liisnsA'xfti ( x ) *wsi—vi#tmmm%i%s (i 
o) ?r«THyi5— ^mmm&mm (7) ©tshika 
^/^s-a-s^nffln-'f Axtsi^ (is) *m»tzzt 

(5) % — (x) *mmmt-r z—*.timm 
& (6) , —Ktitm (x) $r«ffi^r?>-^;%sffl^ 

ffitHlS (7) *>J:tf— (x) £ ;g?2£Mfc — 
&<%«ffl»S#£f§ (8) fc&«ME« (16) Sr^UTW* 
iLT&SK&ll^ac+'-'l' ^ (A) —tktfsm 
(y) ^m®-r?)~i*^fflff^ (9) , fluSE — 2fcJ% 
ffliS3£§& (8) J: 9 (y) % 

js-ffc-r*— *»asEfflwiBs do , r.^m (y) 
=&^m-r*-^«ffl^E«p (id i5cktf-&?§ 

(y) Sr^ftWfcS-a-*— (12) 

(1 7) &/hLT«ac*HSI!LTfc*<l£i&«&atW 
4 9)^ (B) i:*<ixfc-7c:^JlSST*feoT. IWBfi 

flMMM**-r 9* (B) sra*'y--f ^^ate**^riBK:flij« 
9 jv'Mmmcwm-A^mm&mm O) 'jcaarr*.* 

(y) &&#&«fbS-e-«£} | &*g£lft» (19) £tt 

■ [»#S3] flmeffi&«g8M§ (i 9)'-«r,>nreMstt 

WfrmV J 9 JU (A) CfcttS— tfc^/BSifigSg (6) 



(5) , — *J%« (x) «:«ttJSE<k-r5-*J ! &«Effl 

(6) , — »?%«e (x) *wEt z—y&immn 
Etmm (7) *jj:tf- (x) taswtffcs**— 
w&mm&ast (8) sr^ffliefl 8 (ie) st^l-ohs* 

ftLXi&ZWEM&UV- 4 9 )\< (A) fc, 
(y) SrBEfB1-*-j*^aifflEE«l« (9) , frfg-tf;^ 



£#S§§ (8) fcOJReflSjftCtOZUfcftat (y) £ 

mtt z>-va§mmm. m& do) , -*?&«e (y) 

*^t-S-&ftJJtffi«ElM* (11) J3«tt/-*% 
(y) fcXftftfcS'&S'K&ttUlJKftS (12) 
IKE* (17) £^LT«*««^T£Sffiffifllfc*-9- 

(B) ^^ffl^/cziTc^s^BT'feoT, fraan 

[000 1] 

CSKB -tg^^M C *3 tt a )&fi$£i$t C mt Z> %> <D 
X$> %>o 
[0002] 

x. msiz^x^iz, —jfcftsstxiffiW'r 

— x * **«<fc S * S ~&<£gtffi aSlfeil 8 £r/II 
»*«HE»S:^ L T KfiilR&SU - * 

^h-r^n^^ffl^ss^i o. n»»«ty*«ffi-r6 

SIS 8, 3MfflE119^c):^»:M» 1 
[0 0 0 3] ±lB«Jffi(7>z:7E^a^g^fe } V>T; 

[0004] fe*<D&Mmm*. m5\z^-t£o\z. r. 

mm&& 1 ;^S«5;W rtxm& 1 

4Sr»tt, HufaH>^#l 5*— X»«E«ffi««9t^-f 
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[0005] 

* h j5xj<-< ^7j5j£.<z>&Mm&-zi,$, mm^.ts\z.m^- 

sfcy h Jf7.sU ^7.?5iZ.<D£.*)\Z.%)%. 0ffi< & 
V^»fiM*T'^)o < 0 £&M?Z<Dt>m% LV^*5 > -> 3 

[0 0 0 6] -ft.&mmM&^cDMm%:^t 

stfctc, ^wft^ >x-?->;*#<ftg£:ft&i:i^ 

[0007] ^m^ma, ±.mco,&izmj>.xt£2titib 
<dx\ mMt:-?£/8i^;rt:ft<:, ^cofe*-rs« 

[0 0 0 8] 

[i^£JS&-r-5£«>tf>3M9:] ol l ©S*i 

5, — *j%«txs:8i««[ib-r*— at^JiEfflwese, — 

Jfci&iK x £ — ac?&$JiU8 HE «m 7 *3 «fc tf— ?ki§ 

Jt x ZM^itZitZ— &l%Mmm&&8 ItT&W&M 1 

• 6 L TJHttfttt LT«c* Bfifl ^J*** ^ /U A £ , 

'«^R5BS8 z.nna&uz.x <o y *mmmt-t 

•J&JSflSffigHS l l *s«fe trn»c^«E y *3R»»<b $ -a « — 

*?&atffl3!SSBS i 2 £&«eiff i 7 Lxmrkmm l 
>r * ^acMrK: *3^t ffiraa— *?&si«ff mm 5 

[0009] _hSE© <t -5 izMfS. LtzZ.£iZ£K)^ 



(bp*,, *•> x#, itmmw* 

~*?&«lffl3RSB» 1 2 «E»*i:L 
±Z <ft±TZ>z££tj:Z>o 

[ooio] ^mmm<D^2a>m^mm. (it ^ 2 
— ^mmmf±mm i *s * r/— x %^^^;<b$ -a- 

•5— KfeiHftK^ 8 1 6 ^^LTflli^SM 

z>-#abmm!£ffi®9, iris— ^fiwi^ssb©* 

1 0, -»c?&«ty«r«£E-rSr:a:?&«Effl«E«*l 1*3 
^•9- J? A- B 9 frM^tf^tfelzmtftt & £ t 

[0 0 1 1] ±Eo«t-5K:fl|jKLfcifcCJ:0, 

U(Dif9.^m (BP*>> h^fX) y#, -J^J^jfiffl^ 

sssi 2ctw&sn, -»c?&sRffi^»i 2 0)Mm*m 

#*-r zm£t>mmznz>z.££.r£ z.tztb.\ m 
• [oo i 2] 3 ©5lw»r*3tt-Sck -5. frta^ 

■«^3ft» 1 9 fraiiS®ffl!l?&J*-y-W ^ A'AC'JiCt* — 

1 "-ziacjftntfflwss i 2 x*mffimt2ntzr.ft.#}My *— 

. %%^)«es 6 Tl^ftt S r i: t * 0 , SBp a D M. 
[0 0 13] *ffi^0^53©a**^ (»*^4©SI 

-*i^r«ffl WE««t 7*3 J; — ik&fHk x ^^^i^'fb $ -a- 



[0014] ±m<D£?iznf$.Ltzztiiz£K), f&mw 
1 o-cjR»*<tsnfcfifeK:r.»c?&aEfflffiti«9^a«E* 
&m l x ^ 5 —&#tmmmm& 6 -cjRjwwt s m — * 

T(±. -^it«fflffiSiil5*3J;tJ ; -i*^fflffiSS«9© 

[0 0 15] 

[fgf8©fiJE©^]S] JiTF, iWfflll^tlLT, * 
P^W©^*»©»a^:|6J6©^JlC-3^Ti¥ji-r?><, 

[00161SS1 ©HIS©^fS 1 c**JS) 

H 1 Cti, #111219! ©fgl ©HSS©^Sit3^A^~7c^ 

[0 0 17] d©-7uft«l<g&i, HI i:StJ:-5C, . 
BECf£*&*©«Cfcv%TttfiLfcfc1^*&«J«fcSft 

[00 18] BP*., -©— TC&JtfcgBtt, '>3-^-x 

K>~Knsmy*mmmit-fz=.ik#}mmmffi&i 0, r. 
y & ®e -t s n&i^i&ffl m&mm 1 1*3*^-^ 

1S1 7^^-LT)E*^LT^^)<giSfflJi^J*-9-^ ^^B 

S6 5:?%*p-r-5fc©©^W7 r >T*&3o 
[0 0 19] fcfc, fflfffi— &?&l«flIffiie«5i5«J:tF--ifc 



[0 0 2 0] -t LT. rcDIlTC^Sa^fcV^Tti. fj 
|EKja«»«*>f ^^ACfclt*— 2feft«tfflffilB«5© 

SWB— Jfcftitffl ee*b» 5fr&Rtmsn*^ #81 x & fj 
IE— acftJKffllRSIS 1 2Sr»T«Ha— *»«Effl«ffi«» 
7 (DTSEflK A >f A X $ -a- 5 l&Rffl A-f * @& 1 8 A* 

&J%«E«*«S 6 A* 7 ^<Z)#««t 

a<Z)***lF«"r«iS!ih#. 2 3tt»5»Jh#2 2 fc3£?Uir 

tei»ik#2 2S:4hL-C«SU &JtS©$fc 

snfc»s»aewK:©*H#-raiBB(!#. 2 5ttiuiEi& 

SfflA-f ^*[h]&1 8 0HiP«^RSnfcl5feJiaC«r 

gfl#2 4*5£U f }£ik#2 5trftxT\ ffig/BJftartf'f * 
;bAi:^llfflA^^ 0 ^@g§l 8fc©»tt^i:=*#*^ 

[0 0 2 1] ±E©cfe-5«rfl|j«snfczi7cfta[*Wi. 

[0022] (i) latest 

[oo 23] ■^■ik^mms.mwt5^<bmm^ntc-^ 

$ nfc i£ih# 2 2 Srgfeft— 7 T* 

[0024] r.ik^mmsmm9 a^mm^ntz 

ffl^ffi^l 0C*JV^IrlB— 5^?&iKffl^S8i:©^ 



-wtommm&mi 2\z&z#!%trfmtf±g<fo± 

[0 0 2 5] (II) l&Sa£B$ 

3©b#. eg&3jgl#2 OttiM-^-f ^MftlcSJO&Ae 

&±£tlX^Z e 

[0 0 2 6] — &#^Bff|g$5;&>e>iitfcB£ft'5ffifi© 
(BPt>, x«, 0 1 Ciltf t 

i^i:, raSS^#2 Ofcftfc&KtflfllAW^lelgSl 
8$;^Ltr.i*ftIMI^l 2A^gn, 

*3^IR»ft<tSftfc»K:BiKHs!J8l#2 0 S:|8T-*ft 
«5li;Lm — *^«fflflEffiii5©ft:M:i:, — ftft 

[0027] ^s-y-^MliiitfcitSl 

fc*w-e»sa*sgT-r s ©t% #a* j ® 5 t ^ -5 3 1 « & 

V\, LA>fc. -> a -7- -*©*§-£■, tp a p^A s S?JSnt 

tz~$~Z. t. tfX c£ & <, 

[0 0 2 8] ltt-?*ffl^5il*fttli^ 
[0 0 2 9] ^2©*SS©^M (lt#fi2K:**Jfc) 

iSgBa ? ^£ftTi->-5 0 . - 

[0 0 3 0] 3 ©*#-§■; ffiSit&iS+M^WUi, — & 
*&fcx fcffilBf *— JW%«ffiEI8«5, ■ -<*^x ft« 

•«*<b-r*— ~ik^mmmm^6, — jwmix sheets 

[0031] — ^SiH^si^ ^;uBi:fc*it5- 

SKfflffiii«90Rt{iifflit:Bge««#2 6=&sifT:, 

«»E?-Sift#«yfc&£»fcSl*S£fcJ*£&»l 9*5 



»S190^7 7>, 2 8 «Zl^«ffl^fftS« 1 1 

2 9 »± -atftauawBs 1 0 frtb-?k°&mm 
mswm\ \ ^o>^wmMo>^wt ^>mjt^ 30 

WWmm E B - »c?%«t y «&lh# 2 9 ft L TflfBI L , 
WmW&m\z f±-*ft«Ey »«E««t3 0 ftcfr LTiifEfi 

HftB E *5 W -5. 1 * © -CK W ft *B§-r 5 o 
[0 0 3 2] ±iE©«t^C*jK$nfc~7c:?&*gSf±» 

&©c£-5EfM-f -5 a 
[0 0 3 3] (I) <^*PSfeB# 

3©Bf, E98&^Jg|#2 6fiIE-9-'f' ? frWztyompie, 

[0034] — »t?%jifflffiiB«5A»e>ffi3i$nfc— 

[0 0 3 5]-*, -2dJ%ffifflffite«9^e»ffi^Snfc 
#26 ft8fc&£}£&£&S§ 1 9 T-i£*P 77>27A>f> 

©^*pja,cj;o^*Psn, s&c-jw&ayiHiifBsi 0 

e *j v> x wins.— wbmm m^m8t.com^^j:<o mm 

H, EK«Jft^F2 6«r»TZl*»«Effl£E»«9'saiilES 

S-fb S tifc ~ <*}^« y tf-fc%sUm M$t& 1 2{r^3V^T 
^^b-r -5 3 1 »r «fc K> , ^i*<%^ffia^gil 2tr J;5 

-a-, ffiMi^ftsi 9 *«» 1 o-v«i&s 

[0036] (in Vkmmz&s 

■••■isL>-: ! -»:?&iK«ffilB«5fe«ttf?&a)7T>.l 3f*Jlfef? 
ih$n. n*?&aWBffi»«9 j3J:tf?&aJ7T>'2 7«a 

to 0 3.7 J 3*ftif ffiei 9*>e.iffisn5B(a© 
• h?s«]Si#2 6*mx—ik#}mmM&mi 2^ 

tti^^Ja. ZUfc?&«ffl|R^l 2©#»ft^HLfc^ 

mk#2 8i$£vm&®m3o%mxm&&£ Lxr?m 

SJxfcfifeK:EK«Jft#2 6ftftT— »?&atfflEEie« 9 ^ 



[0 0 3 8] &*5, v a-^-xffl^^gti&ttS^ 

^mmuxmrnrnx^m^n^xh, ewwrnootm 

fz~i~Z. ti tfi X cf <5 

[0040] m3comm<Dmm (»#*3k:*ws) 

[0 04 1] ^x^-K^-7h2»a 

*5V>TSfeBa^^«EE«*3 0©ffi 

%=35 J ft3 1 ^^It^ftL, ilSMSt^f^Mi: 

v > x femwmf \z —7k ftrnm mm^ 6 a> a □ a t & z> 

0 flDffl Pfl £ 4Sfilt:I5l 2 ^B^S/BESS 3 4 h 

«E»i3 0, SliiMffi32> 
tg§§ 6 £> & 2 &MM&m 0^34^11 

[0 0 4 2] ±ie©«J:-5-tr«jffiSn-fcz:7n^a«ttttv 
[0 0 4 3] (I) -ASQHEff* : 

5M31, 3 3 ^<g®fflU^^-r^^B«^ct(^ / 

[0 0 4 4] — *»«|fflffilB«53&»&ffi»Snfc— 8t» 

6izm&zn. ^zxmmmitzntz^ —vasmm 

[0 0 4 5] r*?&«fflEtg»9^6ffi25Snfc 



&2 6*mx-immmmffi%&i on^sn, ^z-e 

ft> 3£lJL#2 9 «rfilfc«z:»c^«ffiSBE«« 1 1 X*ffi£ 
Six, 2"C**«ftS*l, 23 

*ifc— ft»«y36«i:»cftjKM3KS5»l 2lzis^XM%% 

[0 0 4 6] (in mmm&m 
n, =*#3i. 3 3i*mi*$&u s m2&MMfcm®i& 

32, 34«C»0ift*6*u — *?MIWEEIB«5tta 

[0047] -R^fflEsitKg^^ittffisnsias^ 

J: -5 C ES8S««* 2 6 5:^TZftMfflIiS 1 2 ^ 

2%gti^^ Lxr^m Lx\^-^mmmm^e 
izmmzn. *zxm^%itzfttzmzm2mmw&m 

[0 0 4 8] fc*5. S/3-^-XJBJ%«ge£i3W , £^ 



7 * >tf ^^3&*ifc|!lEtt*S\i^JIB!£Si»36« 



< \ 



[o o 4 9] &m^z>v&mj38kX{$tz. 
[ o o 5 o ] m 4 (Dnmwmm m&m 4 . 

4Kte. *^W^m4 0*if6^J|tr^^S-7n^ 
[0 05 1] KfflfiJ^«-9--Y^^A*5J:t/<£ 

s *m ?)VB\z&ttz> -wsmm&xm 5 * ^ ^ 

— *»«fflJEIB«9©i!tffi«fc:ffl»«IJft#2 0. 2 6£ 
11 1 i:M3ajc*jKsnfc»aa<Ei*K:©**MEiKa 



30ttK5»ih#F2 9fc^jKi«jRSnfc«E*fll. 

[oo5 2] ±fc®*otimfii£titz-7i&m&mte. 
[0 0 5 3] (i) ^31©$ 

[0054] -at»ji«ffiBit53&»&ffias*ixfc— 
man. 8 -caiftftftsn, eg 

[0 0 5 5] — H8c?&«fflEEtll«9^e>ffi3ISnfe 
#2 6 ft«-Czift?&ljtffl«BB* i ocifesn, 
*l, aUh#2 9*ftfc*Zl*»aEffl«EltlPll 

sn. ^cDft^^^^^i 2-Ci(ssi»ftsn, eg 
k«i»#2 6 ^st-^iiEit 9 ^sasn^p 

tot, 8 ©JIKESIK: J: OfifilbS 

[0 0 5 6] (II) 

taB«»#2 0. 2 6&&iM*>MS!lC#7 9& 

• [0 0 5 7] — Xft«tfflEEIB«5*»e)i!tffiSn*»fifl!) 

, ;*-5C,-.EBiMDJJl#2 0%i6r-»:Mffli^8i^ 

•»*n; 5KJh*3 5-*5J:a p «ff««t2 3 , *ftT:*ft»fc - 

[0 0 5 8]'-^ r:«»«ifflffift«9-»e>i±taan* 

1 2^«l&an. 1 2 L 

iS*±#2 8fe<ttf«E««3 0&gT^St L 

■e— atft«s?R*i»8ntfti&sn**y h^x^M 
«tfflE*«9^»«Ean*cifc4:a:*-o $tr>T, &mm 



[0 0 5 9] ft*5. > 3-^"-^ffl^Setr*3(t^^ 
#t*-C»Jt*H*Tr CDT\ 4: V n -5 - fc tt ft: 

[0 0 6 0] mmt:-^%fflv^^^||^ft-e^i^c 

[006 1] ±1211^^*;: ^Xte, "tc^^SH 
[0 0 62] 

-*^«Kx%«ET^— 5*?&«l^«ffi«*7^J:r/— J* 
ftft x *r gKffeSWb £ £ — 8 £#rg£E1f 

n*»«y%flE«i-S— *?&«tfflfflBIII9. fffiB— 

»c»«cm«at«i o. -»cft«ysr«ffi-r-6r 

7MK h#X) x#, R»ffl;W/U|ilBl 

8*^LT-*ft«^3K**-l 2^«*&SH, H»c?&* 
ffll^'l 2(3D»JI*llWLfcfc-3RJ»4:UTffffli- 

a — sstffl mm& 6 t*3R55»< b snfca c - 
mm-ezzz. ££&*>. mmmt>&±$<fa±L, mm 



[0 0 6 3] *I^^2©S*M (lf*^2 0^ 

6 l t nH^Sfc t x * & it 4 ? a> a t > 

«/B«E»lfci liocfct/r^^y^^^tis-^^i: 

*ft*Kffla5«S 1 2 1 7 *^ LTIK&iftK L 

ff 9:fct4oTl^3t», ^y-yf^x h#m< ft 
&::£^ft<. ^W^ft^vx^vx^d&g^ft^ 

[o 0 6 4] m&m3 (D&mz&tt %> messfe 

&&*i/B8ifg$ 6 x^is^ffc-et z> zk't ft#; 

&<Di&m&£zf3Zhi&miz^'T:$rz 0 ft&\ zv>m 

'[0065] 3©***jR (»*3S'4.0)« 

Kfett x ft«EE-r * -*#«Effl«EE«* 7^5 J: t/-#c# 
6 £ ^ L T JBtfcS* L X ft 3 igfi«&iffi ^ -Y * ^ A £ . 



&#«I/Bl£|g3§ 1 2 SrftatEff 1 7 LTJKScJftR L 

t ft § <sfflflj^s -9- -f * ^ b £ *m - Tt&m&m c 
«fc*3v^», n*?&«ifflmiB»9**e>ti:uian4«ia 

SI 2ir#tjS££ft, l^Iffil^l 2c7)#«%IMI 

LfcflL 3R»»i:LTtlF«LTV^na:?M(|»WB»l 
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